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the attractive feature of their cheapness in first cost 
noted. As to the results of their use the author says: 

WHEEL MOULDING MACHINE. ELEMENTARY EDUCATION ON T HE 
CONTINENT . .. Three years ago I sent rersonal letters to every de- WHEEL moulding by machinery is no novelty, and 

partment whose address could obtain. throughout amon� those who l:J.ave largely contributed to the MR. MATTHEW ,ARNOLD has but lately resigned the 
the 'United States and Canada, that had ever used practlCal success of the system is the firm of Messrs. office of her Majesty's inspector of schools, a position 
wrought iron cement lined pipe, and received a very William Whitaker & Sons, of the Sun Iron Works, which he has filled for many years with credit to him
large number of replies. From a careful study of these Oldham. An iinproved wheel moulding machine of -self, and with great benefit, we are sure, not only to 
replies, I find that the average life of the cement pipe, this firm we now illustrate. It is self-contained, and such schools as have-come under his immediate super
as usually made. was eight years, and that no place. all the parts are arranged so as always to maintain vision, but also to English educational interests in 
with two exceptions only, that had had these pipes in their relative positions with respect to themselves and general. One of his last official duties of any im
use for a longer period than eight years recommended to the work. The wheels are moulded in a box, which portance was to visit Germany, Switzerland, and 
them. is placed on a revolving table. Through the center of France, and to write an official report on certain 

.. The objection to this class of pipe is : first, cement the table is a shaft, which acts as a center from which specified points connected with elemen tary education 
mortar, composed of one-half sand and one-half cement, the moulds are struck, preparator), to receiving the in those countries. Some portions of that report were 
is not an impervious material, and water, under ordi-I teeth. The shaft also serves as a guide for the mould- uRed by Mr. Arnold in his address before the Univer
nary pressure. is forced, to a greater or. less extent, ing box, which is bored at the center to fit it, and is sity of Pennsylvania, which was printed afterward in 
through it, and so comes in contact with the shell, also prepared to receive a relieving screw under the the Centu1'Y magazine. But the entire report is of the 
which it eats until it has no strengt.h left, when the table, so that the table may revolve with ease whatever liveliest interest of American educators; for several of 
pipe is destroyed. In examining many miles of this the weight upon it. To the under side of the table is the points investigated by Mr. Arnold are those to 
pipe which has been taken out and replaced with cast keyed an accurately cut division wheel, into which is which no little attention is. being paid in this. country, 
iron, I have noticed that wherever a Joint was made . geared a worm. This . wheel and worm are well pro- and all the information gathered by him is part of the 
and covered with neat cement, the iron has been in 

I 
tected by the table and the upper part of the circular material to be used by the comparative method in 

almost as good condition as the day the pipe was laid, base. Motion is given to the table from the handle studying educational institutions and methods. 
and this gives rise to the belief that a wrought iron through the change wheels. On the side of the circular By the terms of Mr. Arnold's instructions, his atten
shell, lined and coated with neat cement, would have. base is attached the ' extension slide. This slide is pro- tion was to be more particularly directed to Germany 
greater durability and life than one lined and coated 

I
' vided to extend the radius between the- center spindle and Switzerland, and the points he was to stud� were 

with cement mortar. Whether such a pipe can be per- and the pillar, so as to admit of large as well as small four in number: 1. Free education . 2. QualIty of 
education. 3. Status, training, and pensioning of 
teachers. 4. Compulsory attendance, and release from 
school. Only fourteen weeks were given to the in
quiry; and of these, five were spent in Prussia, two in 
Saxony, two in Bavaria, two in Switzerland, and three 
ill Franc.e. Mr. Arnold's latest mission, a� he expressly 
states, differed from those of 1859 and 1865 in that he 
dId not go now to study systems of education, but only 
to report on the four above mentioned points. These 
points Mr. Arnold takes up ill order. 

FIG. 1. 

FIG. 2. 

WHEEL. MOULDING MACHINE 
fectly made or not is a serious question, and is the only wheels. By means of this slide, wheels may be ruould
question which prevents a much larger and more gen- ed wit.h facility, from three inches to eight feet diame
eral use of this kind of pipe. The many manipulations ter. To this slide is fitted a socket, which is bored 
necessary before the pipe is complete in the trench, and throughout to receive the pillar for supporting the 
the fact that both the lining and coating depends, for horizontal slide. At the longer end of the vertical 
its efficiency, upon the manipulation 'of mechanics, slide is the socket for carrying the block or pattern to 
allows too many possible mistakes or errors to creep in be moulded from. The pillar is made so as to be raised 
and so render the pipe imperfect." or lowered through the socket by means of the rack 

Wroug-ht iron coated pipes are next considered, with and pinion, so as to dispense with unnecessary length 
their advantages, and the objections thereto on the in the vertical slide. By this means the machine is 
score of durability, with the various processes which more rigid, and the weight to be lifted every time the 
have been devised for their preservation. The author pat.tern is withdrawn from the mould is reduced. The 
says: "It is my opinion that wrou�ht iron pipes radius of wheel is obtained by moving the arm to or 
treated in some one of the methods mdicated, or in from the' center of the machme, using the pillar as a 
some method yet to be discovered, will soon supersede, eenter, kept in position by the set screws in socket. 
in most cases, all other kinds of pi1?e." The vertical slide is used for lowering or rai!!ing the 

Wooden, earthenware, compOSitIOn, and glass pipes pattern to or from the mould by means of the hand 
are noted in concluding the paper. All but the latter· wheel rack and pinion attached to the slide.-Iron. 
the author treats as of little general importance .. As . 
to glass pipes, he says : •• Glass pipes of large diame
ter have not been succes�fully produced, but it has 
been predicted by several large glass manufacturers 
that it will not be long before some method of casting 
these pipes successfully and cheaply will be devised. 

"Made in form similar to our present cast iron pipes, 
with some suitable device for a joint, and of a malleable 
glass, they would form a water pipe to which there 
could scarcely be an objection-strong, tough, smooth. 
and indestructible, and made of a material that is 
found almost everywhere. It·is not without the range 
of probability that whenever a large quantity of pipe 
iii to be used in any one locality, a furnace will be 
erected and the pipes madewhere tbeyare � be used." 

ISAAC LEA, LL.D., the American naturalist, who 
earned world-wide fame for his extensive scientific re
searches. died Tuesday morning,- December 7, at his 
residence in Philadelphia, ill the ninety-fifth year of 
his age. Dr. Lea was a member of the Zoological 
Society of London, the Linnman SoCiety of Bordeaux, 
the Imperial Society of Natural History of Moscow, 
and .an honorary member of the Asiatie Society of 
Bengal; and at the time of his death he was. an honor
ary member of nearly all· the scientific, philosophic, 
andhistorical societies of the .world. He was president 
of the Academy of Natural Sciences of Philadelphia 
from 18�i3 to 1858.· 

. .  
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Under the head of free education, he was instructed 
to ascertain whether gratuitous education is confined 
to elementary schools, or extends to other schools or 
colleges; what reasons induced the state to establish 
the grat.uitous system; in what way (directly or indi
rectly) the lower classes of society are made to feel the 
weight of the expenditure on education; in what way 
the dirty a�d neglected children in large towns are 
dealt with, and especially whether all descriptions of 
children are mixed in the same schoolroom; whether 
there is a legal prohibition against charging fees in 
p ublic schools, even if parents and children are willing 
to pay; whether the attendance of children has in
creased or diminished since the establishment of free 
schools. Mr. Arnold answers these questions first with 
the information gained by him in Prussia. In the 
Prussian constitution of 1850 is this provision: In der 
offentlichen 'f)olk.�schule Wi1'd der unte1'Ticht unent
geltlich ertheilt. But this provision has generally re
mained inoperative, because the popular school is to 
be maintained by the Gemeinde, or commune, and the 
communers have not in general found themselves able 
to forego t.he income from school fees. And, on the 
other hand, the state has not been able or willing to 
provide gratuitous instruction in the communes. Some 
few communes, however, have been able to throw their 
popular schools open to all classes of the population, 
free of all charge. Dusseldorf has done so; so has 
Berlin. The Berlin schools have been free since 1870, 
and last year it cost more than 6,000,000 marks to l:'Up
port them. At the time of the introduction of free 
schooling. the municipality had 49. communal schools, 
with 31,752 scholars; in Hi85 it had 146 such schools,. 
with 132,889 scholars. These communal schools are the 
only body of schools in Berlin, or throughout Prussia, 
in which school fees are not paid. Herr Von Gossler, 
minister of education, was found by Mr. Amold to 
favor making the communal schools free pverywhere, 
and Prince Bismarck is said to agree with him. But 
among the public generally, including the teachers 
themselves and t.he government officials, the weig-bt .of 
opinion is against such a course. Even where school 
fees are charged)... they meet but a small portion of the 
total expenRe. un an average for the whole of Prussia, 
school fees furnish 20'58 per cent. of the tost of teach
ing in the popular schools; endowments, 12 02 per cent..: 
the COimIlunes, 55'26 per cent,.; and the state, 12'14 per 
cent. In 80llle towns, Cologne for example, where the 
popular school8 are not free, provision has been. made 
for giving free instruction to poor children in schools 
by ·themselves. But in Berlin the children of t.he 
working and middle classes all attend school together. 
The only distinction made on the ground of poverty at 
Berlin is that school books and school material are 
supplied gratuitously whenever the teacher finds that 
the child cannot afford to buy them. 

But throughout Germany, payment is the rule, free 
schooling the exception. The popular school is a 
municipal thing, and i8 paid for out of municipal taxes. 
No special school tax is levied. 

In Switzerland there is also a constitutional provision 
determining free schooling. Article 27 of the Federal 
constitution of May 29, 1874, says, .. Primary instruc
tion is obligatory, and in the pu blic schools gratuitous." 
So je�lous are the cantons of their local independence, 
that there is no national department of education. Yet 
each canton has complied with the above article of the 
constitution. Mr. Arnold takes as examples canton 
Zurich, which is Protestant and industrial, and canton 
Lucerne, which is a mountain canton, and Catholic. In 
Lucerne the child must COllJe to school at seven years 
old, and may come at six; his day school course' lasts 
until he is fourteen; and he has then, unless he goes to 
some higher school, to attend a !o1·tbildungsscltule for 
two years more. In Zurich the child must come ·t.o 
school at six years old; his day school course lasts 
until he is t.welve; and he must then spend three years 
at an ergal�zu12gschule, besides au hour a week at a 
singing school. All these schools are free, and in can
ton Lucerne the higher schools are free also. Religious 
instruct.ion is given in the popular schools in the 
several cantons according to the faith of the majority. 
Catholic instruction is given in Lucerne, Protestant in 
Zurich. There is, according to Mr. Arnold, no unfair 
dealing. no J;>roselytizing, no complaint. In Switzer
land there. IS no separate provision for dirtv and 
neglected children, because there is no such' class. 
}<'ifteen years ago t.here were 1,500 pupils attending the 
great town school of Lucerne; now there are 3,300. 
"I regard free schooling, however," says Mr. Arnold, 
"rather as a part and sign of the movement of advance 
in popular education than as itself the cause of the 
mov�ment." 
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In France, Mr. Arnold found that the payment of 
fees in public primary schools was abolished in 1881, 
and that attenda.nce at school is obligatory for children 
of both sexes between the ages of six and thirteen. 
,This is ascribed to no constitutional provision, as in 
Germany and Switzerland, but to l'idee democ/'atique, 
a moving canse at which Mr. Arnold sneers a little. No 
religious instruction is allowed in these s�hools, for 
democracy in France is at war with clericalism. The 
result is that there is much. complaint, and rival schools, 
established by private effort, are numerous. The 
Catholics alone have raised for their schools in Paris 
over 15,000,000 francs in the last six years, and at the 
present time educate in their schools one-third of all 
the school children of Paris. As to how these public 
primary schools are supported, the report summarizes 
thus: .• The communes had formerly to maintain 
their primary schools out of their own resources, sup· 
plemented, if necessary, by an addition of four cen
times to the four direct taxes for the commune; further 
supplemented, if still necessary, by an addition of four 
centimes to the four direct taxes for the department; 
supplemented finally, if still necessary, by a grant from 
the state. These eight centimes for the commune and 
department have now been made regular and fixed 
ilaxes paid to the state. Since 1882 the state has re
lieved of all further charge for their primary schools 
those communes which could not meet such charge out 
of their own resources. Only the five chief cities of 
France have undertaken so to meet it, Paris, Lyons, 
Mariemes, Bordeaux, Lille. In all the other communes 
of France the cost of primary instruction is met out of 
th� public taxes by the state. When, therefore, it is 
asked how the lower classes feel the weight of the ex
penditure on education, the answer must be, so far as 
they feel their share in the general taxation of the 
country to be increased by it. And this probably they 
do not feel at all." 

Hr. Arnold found a very large increase, both in the 
outlay for primary schools and in the number of chil
dren attending them, since he last saw them in 1859. 
At present the state bears nine-tenths of the annual 
expense of primary instruction, and spends over 
80,000,000 francs on it. The municipality of Paris had, 
in 1884, 361 primary schools, with accommodations for 
121,798 scholars. 

'l'he second subject of inquiry related to the quality 
of the education given; and Mr. Arnold speedily found 
that the suggestion of his official instructions, that he 
determine this by having the teachers set papers in 
arithmetic and dictation on the model of those set in 
England, could not be carried out, because tl),e whole 
spirit and course of teaching was opposed to setting in 
school hours a number of sums, and leaving the chil
dren to do them by themselves. So Mr. Arnold deter
mined to secure an answer to this question by seeing 
and hearing what the scholars did; and the popular 
schools of the free city of Hamburg he chose for the 
test. He concludes that in German schools, as a rule, 
Ule programme is fuller, the course longer, and the in
itruction better, than in England. The methods of 
teaching seemed more gradual, more natural, more 
rational, on the Continent than in England. :He wrote 
II.gain and again in his notes, • The children human.' As 
to the school course at Hamburg, we read: .. The fixed 
matters of the course are religion, German language, 
English language, object lessons, history, geography, 
natural history, arithmetic and algebra, geometry, 
writing, drawing, singing, and gymnastics. English 
must be taught in the popular schools from the thrid 
class upward, and French comes in as an optional 
JIUij;ter (the only one), and to take it the consent of the 
obm'schulbehorde is required. The two lower classes 
have each of them 26 hours of schooling a week, the 
class next above them has 28, the four higher classes 
have 32 each. Some of the popular schools in Ham
burg, like those in Berlin, meet once a day only. In 
summer the schools meet at 8 in the morning, and the 
different classes go on till 12, lor 2, on different days in 
the week, so that each class shall make its proper 
number of weekly hours. In winter they meet at 9 
and go on an hour latter. No week day is a holiday, 
like the Saturday with us and the Thursday with the 
French. Other schools have two daily meetings, from 
8 to 11 or 12, and from 2 to 4, the proper number of 
hours for each class being again always made. Local 
convenience determines whether the school shall have 
two daily meetings or one. The pressure which the 
long attendance from 8 to 2 or from 9 to 3 would seem 
likely to exercise ill remedied by an arrangement wbich 
I found general in German countries, and which works 
very well. At the end of each hour the class disperses 
to the corridors and playground, and the teachers to 
the teachers' meeting room. In ten minutes a bell 
rings, and the classes and teachers reassemble refreshed 
How much the work of a long morning is lightened by 
this simple plan may be observed by any one of school 
experience who will pass a morning in a Germ�n or 
Swiss school." 

In German grammar the children learn the declen
sion of nouns, comparison of adjectives, and Clonjuga
tion of verbs. In history, where the prescribed aim is to 
make the pupil acquainted with the prominent persons 
and points in the development of mankind in general, 
and of the German nation in particular, biogJ;"aphical 
notices form the principal subject matter. In religion, 
parables and hymns are learned and said by heart, and 
instruction is given in the literary history and transla
tion of the Bible. Everywhere in Germany Mr. Arnold 
thought the text-books used good. The following 
passage merits quotation in full: .. In the specially 
formative and humanizing parts of the school work, I 
found in foreign schools a performance which surprised 
me, which would be pronounced good anywhere, and 
which I could not find in corresponding schools at 
home. I am thinking of literature and poetry and 
the lives of the poets, of recitation and reading, of his
tory, of foreign languages. Sometimes in our schools 
one comes across a child with a gift, and a gift is always 
something unique and admirable. But in general in 
Ollr elementary schools when one says that the reading 
is good, or the French, or the history, or the acquaint
ance with poetry, one makes the mental reservation, 
• good, considering the class from which children and 
teachers are drawn.' But in the foreign schools lately 
visited by me I have found in all these matters a per
formance which would be pronounMd good anywhere, 
and a performance, not of individuals, but of classes. 
At Trachenberg, near Dresden, I went with the in
spector into a schoolroom where the head class were 

reading a ballad of Goethe, 'Der Sanger.' The in
spector took the book, asked the children questions 
about the life of Goethe, made them read the poem, 
asked them to compare it with a ballad of Schiller in 
the same volume, • Der Graf von Habsburg,' drew from 
them the differences between the two ballads, what 
their charm was, where lay the interest of the middle 
age for us, and of chivalry, and so on. The perform
ance was not a solo by a clever inspector; the part 
in it taken by the children was actiye and intelligent, 
such as would be called good if coming from children 
in an altogether higher class of school, and such as 
proved under what capable teaching they must have 
been. In Hamburg, aglLin, in English, and at Zurich, 
in French, I heard children read and translate a foreign 
language with a power and a pronunciation such as I 
have never found in an elementary school at home, and 
which I should call good if I found it in some high class 
school for young ladies. At Zurich, I remember, we 
passed from reading and translating to grammar, and 
the children were questioned about the place of pro
nominal objects in a French sentence. Imagine a child 
in one of our popular schools knowing, or being asked, 
why we say on me le rend, but on le lui 1'end, and what 
is the rule on the subject! " 

And the instruction is better in foreign schools, be
cause the schools are better or�anized, and the 
teachers hetter trained, than those m England. This 
brings us to the third general subject treated in the 
report, the status, training, and pensioning of 
teachers. 

To begin with, it may be safely said that teachers in 
Germany, France, and Switzerland come from the 
same class of society as do teachers in England. FQl' 
mention of all that is interesting and valuable in 
Mr. Arnold's report about the training of teachers, 
we have no space ; but we give an abstract of the 
training in a typical instance, in Saxony. 

The training school course there lasts sixlears. But 
a youth enterA at the age of about 1 , with the 
attainments required for passing an examination for 
the entlassungs-zeugniss, or certificate of discharge, 
from a mittlere volksschule, or Ilopular school of the 
second grade, a school which in Saxony must be or
ganized in at least four classes, with a two years' 
course for each. In the training school, instruction 
and lodging are free ; a small sum is pa.id for board, 
but a certain number of free boarders, ,. gifted poor 
children," are admitted. To the, training school is 
attached a practicing school, organized as a mittle1'e 
schule, a middle school with four classes and 155 
scholars. In this school the students see and learn 
the practice of teaching. Their own instruction they 
receive in small classes which may not have more 
than 25 scholars. Their hours in class may not 
exceed 36 a week, not counting the time given to 
music. The matters of instruction are religion, Ger
man language and literature, Latin, geography, 
history, natural science both descriptive and theore
tical, arithmetic, geometry, pedagogy including psy
chology and logic, music, writing, drawing, and 
gymnastics. All of these matters are obligatory:, but 
after the first year students of proved incapaCIty for 
music are no longer tau�ht it. One-third of the 
teaching staff of the traming school may be dis
tinguisbed elementary teachers without university 
training, but this proportion is never to be exceeded. 
Each teacher, exclusive of the director, is bound to 
give· 26 hours of teaching in the week. There are half 
yearly examinations ; the six years' term may be 
lengthened by one year for a student who is deemed 
not ripe for the leaving examination, which comes at 
the conclusion of the course. At the end of the course, 
when the 'student is about 20 years old, he undergoes 
the schulamtskandidaten·prufung, or examination for 
office. The examination is both oral and in writing, 
and turns upon the work of the student's course in the 
training school. The examining commission is com
posed of the minister's commissary, a church com
missary, and the whole staff of the training' college. 
The staff conduct the examination, the minister's com
missary presides and superintends. If the student 
passes, ,he receives his re(f ezeugniss, or certificate of 
ripeness, and is now qualified to serve as assistant in a 
public popular school, or as a private teacher where his 
work has not to go beyond the limits of popular school 
instruction. After two years of service as assistant, at 
the a�e of about 22, the young. teacher returns to the 
traimng school and presents himself for the wahlfahig
keits-pruj'ung, or examination for definitive posting. 
For this examination the commission is composed of 
the minister's commissary, a church commissary, the 
director of the seminar, and either two of its upper 
teachers, or else other approved school men named by 
the minister. This exammation again is both written 
and oral. Mr. Arnold attended the oral part on two 
days, and heard and saw candidates examined in 
religion, music, German lan�uage and literature, the 
history of education, pedagogy, psychology, logic, and 
school law. 

Training schools for women are much less numerous 
in Germany than those f<r men, because women are 
much less used in teaching than men; the presumption 
being that women cannot teach satisfactorily certain 
matters of instruction in the upper classes of a popular 
school. The result is that in Pmssia there are 115 
training schools for men, and 10 for women; in Saxony, 

16 for men, 2 for women. 
As to teachers' salaries and pensions, custom and law 

vary greatly. In Prussia in 1878 the average salary of 
a schoolmaster was £51 12s. per annum. In Berlin the 
average salary was £103 3s. In France the primary 
school teachers must rise through a series of grades, 
to each of which a fixed salary is attached, varying 
from £36 to £48 for a man, and from £28 to £36 for a 
woman. If a school mistress marries in Germany, she 
loses her situation. In all the countries visited by Mr. 
Arnold, teachers have retiring pensions, to establish 
which a deduction is made from their salary. 

In respect to the fourth and last subject of inquiry, 
that as to compulRory attendance, Mr. Arnold quotes 
Saxon law as representative for all the countries visited 
by him. It is thus: .. Every child has to attend, for 
eight years uninterruptedly, the common popular 
school in the school district where it resides; as a 
rule, from the completion of the sixth year of its age to 
the completion of its fourteenth. Children who by 
the end of their eighth school year do not att.ain due 
proficiency in the principal matters of instruction, that 
18 to say, in religion, the German laruma,ge, reading. 
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writing, and arithmetic, have to attend school a year 
longer. The holidays for the popular schools in 
Saxony are fixed by law, and amount to 44 days in the 
year. In general the school meets for a minimum 01 
three hours in the morning and of two hours in the 
afternoon. • Parents and guardians are bound, ' says 
the law, 'to keep children of school age to a regular 
attendance in school honrs. As a general rule, only 
illness of the child, or serious illness in the child's 
family, is ground of excuse for its missing school.' A b
sences, with their causes, are entered daily by the 
teacher in the school registers. At the end of every 
month he hands a list of them to the managers, whose 
chairman has to bring, within eight days after the end 
of the month, all punishable absences to the notice of 
the magistrate, if he has not previously brought the 
parents to their duty by an admonition, or liad the 
child taken to school by the school beadle, to whom a 
small fee is due from the parent for his trouble. If, how
ever, the matter goes before the magistrate, this func
tionary inflicts a fine, which may go as high as 30s., 
and if the fine is not paid the penalty is changed t o  
one of imprisonment. I n  Saxony the law prescribes 
that the number of scholars in a class shall not exceed 
60, and that the num ber of scholars to one teacher shall 
not exceed 120. In schools with from 60 to 120 children, 
therefore, if the commune is not rich enough to do 
more in the way of providing teachers than the law 
actually requires, two classes are formed, and a reduc
tion of scbool time takes place for each, in order to 
allow the one master to conduct them separately." 

The rural population gl  e'1,tly prefer the half flay 
school, as it is called, because they thus have the older 
children at their disposal for half the day. 

Mr. Arnold concludes his valuable paper with three 
comment.s: 1. The retention of school fees is not a very 
important matter; something can be said for and 
against it, but the weight is in favor of their retention. 
2. Keep improving our schools and studying the sys
tems of other countries. 3. Organize the secondary 
instruction not only in the interest of that instruction 
itself, but in the interest of pop.r instruction. This, 
last remark applies with peculiar force to education in' 
the United States. 

Mr. Arnold's report is free from official dryness, and 
reads more like an essay than a government document. 
-Nature. 

USE 'OF OIL AT SEA.* 
THE following memorandum, dated June 16 last, on 

the use of oil at sea for modifying the effect of break
ing waves, has recently been printed and circulated by 
the British Admiralty: 

.. Many further practical experiments at sea have 
been made since the report by Capt. Chetwynd, R.N., 
t o the Royal National Lifeboat Institution, dated Sep
tember 30, 1884, on the use of oil for smoothing broken 
or troubled waters, which report was communicated to 
commanders in chief in Admiralty circular letter of 

3206 
Decemberl,1884, N.S.--. 

8305 
.. As these further experiences go to show that the 

use of oil, 'under different circumstances, is of ve)'y ex
tended and simple application, my Lords Commission
ers of the Admiralty consider it desirable, in order that 
the facts may be generally known, to reissue the 
report above mentioned, together with such otl1er in
formation as may serve for the guidance of officers, 
whose attention is hereb� called to the fact that a very 
small quantity of oil skIllfully applied may prevent 
much damage both to ships (especiall y  the smaller 
classes) and to·boats by modifying the action of break
in?; seas. 

, 'The principal facts as to the use of oil are as follows: 
" On free waves, i. e., waves in deep water, the effect 

is greatest. 
.. In a surf, or waves breaking on a bar, where a mass 

of liquid is in actual motion in shallow water, the effect 
of the oil is uncertain, as nothing can prevent the 
larger waves from breaking under such circumstances; 
but even here it is of some service. 

.. The heaviest and thickest oils are the most effect
ual : refined kerosene is of little use; crude petroleum 
is serviceable when nothing else is obtainable; but all 
animal and vegetable oils, such as waste oil from the 
engines, have great effect. 

.. A small quantity of oil suffices, if applied in such a 
manner as to spread to windward. 

"It is useful in a ship or boat, both when running, 
or lying to, or in wearing. 

" No experiences are related Of its use when hoisting 
a boat up in a seaway at sea, but it is highly probable 
that much time and injury to the boat would be saved 
by its application on such occasions. 

"In cold water, the oil being thickened by the lower 
temperature, and not being able to spread freely, will 
have its effect much reduced. This will vary with the 
description of oil used. . 

.. The best method of application in a ship at sea 
appears to be hanging over the side, in such a manner 
as to be in the water, small canvas bags capable of 
holding from one to two gallons of oil, such bags being 
prick(;ld with a sail needle to facilitate leakage of the 
oil. 

U The position of these bags should vary with the 
circumstances. Running before the wind, they should 
be hung on either bow, e. g., from t he cathead, and 
allowed to tow in the water. 

"With the wind on the quarter, the effect seems to 
be less than in any other position, as the oil goes astern, 
while the waves come up on the quarter. 

"Lying to, the weather bow and another position 
farther aft seem the best places from which to hang 
the bags, with a sufficient length of line to permit them 
to draw to windward while the ship drifts. 

"Crossin� a bar with a flood tIde, oil poured over
board and allowed to float in ahead of the boat,. which 
would follow with a bag towing astern, would appear 
to be the best plan. As before remarked, under these 
circumstances the effect cannot be so much trusted. 

.. On a bar with the ebb tide, it would seem to be 
useless to try oil for the purpose of entering. 

"For boarding a wreck it is recommended to pour 
oil overboard to windward of her before going along
side. The effect in this case must greatly depend upon 
the set of the current and the circumstances of the 
depth of water. 

* From the Board of Tracte Journal. 
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